Results: Women PSAP graduates were more than twice as likely as non-PSAP women to practice in rural areas (31.7% vs 12.3%; relative risk, 2.6; 95% CI, 1.6 -4.2). This was similar to the PSAP outcomes for men (51.8% vs 17.7%; relative risk, 2.9, 95% CI, 2.2-3.9; relative risk ratio, 0.9, 95% CI, 0.5-1.5). PSAP outcomes were also similar for women and men practicing rural family medicine and rural primary care. 
"The continuing preference of women for urban practice-even though less pronounced than in earlier years-may still pose a problem for the future recruitment of rural physicians. Further research must be done in this area, and programs that support women who have the potential for practicing in underserved rural areas should be encouraged and supported."
-Council on Graduate Medical Education,10th Report
The shortage of physicians in rural areas represents a longstanding problem in the United States, with serious implications for access to health care. [1] [2] [3] [4] The impending expansion of health insurance resulting from the Affordable Care Act adds to the concern for the adequacy of the rural physician workforce, reinforced by the recent experience in Massachusetts. 5 Another important concern regarding the future rural physician supply relates to the preference of women physicians to practice in nonrural areas compared with that of men. 1-2,6 -11 Combined with the dramatic increase in the proportion of women physicians in recent years, this nonrural preference by women represents a major risk to the future supply of rural physicians. In addition to their critical role regarding the overall supply of rural physicians, women physicians in rural areas often make special contributions compared with men physicians: they better meet the physician preferences of women patients, serve as advocates for women's health issues, and serve as female role models, although they also face unique challenges. 12, 13 It is critically important, therefore, to identify ways to increase the proportion of women practicing in rural areas. 1, 6, 7 Among a number of strategies to address the overall rural physician shortage, 14 -17 one of the most successful has been comprehensive medical school rural programs. These programs consist of a cohort of medical students who either have (1) been preferentially admitted based on their likelihood for rural practice and have a required rural curriculum, or (2) an extended required rural clinical curriculum. A systematic review of all six such programs with published outcomes found that more than 50% of the more than 1600 graduates over 30 years were practicing in rural areas. 18 Little is known, however, regarding the specific impact of these programs on women.
The Physician Shortage Area Program (PSAP) of Jefferson Medical College (JMC) at Thomas Jefferson University is one of these medical school rural programs. 19 -21 The PSAP, which began in 1974 to address the rural family physician shortage in Pennsylvania, is an admissions, curricular, and mentorship program that has averaged 12 students per year. Students who grew up or lived for a substantial portion of their life in a rural area or small town and who were committed to practicing the specialty of family medicine in a similar area were invited to apply by completing a supplementary PSAP application and submitting additional letters of recommendation. During the first 2 years of medical school, students participate in individual and group faculty mentorship, clinical shadowing, and have opportunities for summer research in family medicine. During their third year, PSAP students take their required 6-week family medicine clerkship in a small town location, and in their senior year they take a family medicine subinternship, usually in a rural family medicine preceptorship. After graduation, PSAP students are expected to take a family medicine residency and practice family medicine in a rural or small town location of their choosing, although there is no mechanism to assure compliance.
The PSAP has been the most studied of all the medical school rural programs, in part because of the presence of the Jefferson Longitudinal Study of Medical Education (JLS), which has collected data on all JMC graduates since the entering class of 1968. 22 Outcomes of the first 25 JMC graduating classes (1978 -2002) showed that PSAP graduates were significantly more likely to practice rural family medicine than their peers and that their longterm rural family medicine retention rate after 11 to 16 years was 79%. [23] [24] [25] Because of the critical need to identify ways to increase the supply of rural women physicians, this study looked at the specific outcomes of the PSAP for women. It focused on graduates of more recent years (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) to better reflect the current female composition in medical schools.
Methods
As part of our ongoing longitudinal study of PSAP graduates, 19, 20, 23, 25 2007), which maintains an address dataset of JMC alumni that is updated every 3 months and has been found to be highly accurate. 19 As in prior studies, office address (county) was used, 19, 20, 23, 25 and when it was unavailable we used home address county, assuming it was of similar rurality.
Similar to our previous studies, current 2007 specialty was defined as that in which the graduate was board certified. For those also certified in geriatrics, sports medicine, or adolescent medicine, their primary certified specialty was used. In all other instances, if certified in two or more specialties or not certified, then primary self-reported specialty from the American Medical Association Physician Masterfile was used. If that was also unavailable, the JMC alumni self-reported specialty was used. Graduates were considered to be practicing primary care if they were in family medicine, general internal medicine, or general pediatrics.
As in our prior study, 25 graduates were considered to be practicing in a rural county if their 2007 county was designated as rural based on its ruralurban density typology. 26 Graduates in all other counties were considered urban. Because there is no universally accepted definition of rural at the county level, we also used an alternate definition that we had used previously: all counties in which less than 50% of the population lived in an urbanized area (ie, a densely settled territory that contains Ն50,000 people). 19, 25 Relative risks (RRs) and 95% CIs were calculated comparing outcomes for PSAP versus non-PSAP graduates for both men and women. Relative risk ratios (RRRs) were calculated comparing the RR for women with that for men. In all analyses, P Ͻ .05 were considered to indicate statistical significance. All statistical testing was two-sided. Statistical analyses were performed using SPSS software version 16 (SPSS Inc., Chicago, IL). This study was approved by the Institutional Review Board at Thomas Jefferson University. Women PSAP graduates were more than twice as likely as non-PSAP women graduates to practice in rural areas (31.7% vs 12.3%; RR, 2.6; 95% CI, 1.6 -4.2). This is similar to the PSAP impact on men (51.8% vs 17.7%, RR, 2.9; 95% CI 2.2-3.9; RRR, 0.9; 95% CI, 0.5-1.5). The positive impact of the PSAP on women and men was also similar for graduates practicing rural family medicine and rural primary care ( Table 1) .
Results

There
As in prior studies, 19 ,25 the pattern of results was similar when the secondary definition of rural (ie, counties in which less than 50% of the population lived in an urbanized area) was used throughout this study. The ratios of PSAP and non-PSAP men and women were similar, although the absolute percentages of physicians practicing in rural areas were comparably lower for all groups.
Discussion
This study showed that women PSAP graduates were more than twice as likely to practice in rural areas than women who were not in the PSAP, and this increased likelihood of PSAP women to practice rural was similar to that for men. These outcomes were also similar for women practicing rural family medicine and rural primary care. Before this comprehensive study, little information was available regarding the outcomes of medical school ru- ral programs on women physicians. A previous study of earlier PSAP graduates (1978 PSAP graduates ( -1993 found that PSAP women were equally likely to practice rural primary care as men. 11 In a letter concerning 1986 to 1995 graduates from the University of Minnesota-Duluth, similar percentages of men and women graduates were reported as practicing in rural areas. 27 Taken with these data, the current study provides support that medical school rural programs can substantially increase the likelihood of women practicing in rural areas.
Although this study did not address the mechanism of how the PSAP works, prior studies have provided strong evidence that the factor most important to its success is the preferential admission of medical students who are highly likely to practice in rural areas based on their rural background and future career plans. 11, 14 In fact, both the PSAP and University of Minnesota-Duluth share this as a core component of their programs, in addition to supporting this cohort of students during medical school with mentoring and rural curricular experiences. 23, 28 Both programs have also had very high long-term rural family medicine retention rates (79% to 87%). 18 This suggests that identifying and preferentially admitting women who grew up in a rural area and who are committed to practicing in a rural area, along with supporting these students during medical school to help them achieve their career goals, represents an important policy for increasing the supply of rural women physicians. 29 This is similar to the effect of this policy on men, and it addresses the recommendations of the Council on Graduate Medical Education and the Robert Graham Center regarding increasing the supply of women who practice in rural areas. 1, 14 In addition, it matches the criteria required in the new federal Rural Physician Training Grant program-part of the recently passed Affordable Care Act-that supports the development and expansion of comprehensive medical school rural programs. 30 Although this study provides support for the impact of medical school rural programs on increasing the percent of women physicians practicing in rural areas, this policy itself is unlikely to resolve entirely the gender gap in rural physicians or the US rural physician shortage. As seen in Table 1 , even among PSAP graduates, men are more likely than women to practice in rural areas. Nevertheless, based on the outcomes of this study (and assuming a class of 50% women), having approximately one fourth of women in the PSAP would help eliminate this rural gender gap at JMC (ie, the rural outcomes of one fourth PSAP and three fourths non-PSAP women would be similar to that of non-PSAP men). In addition, although the absolute number of physicians in the PSAP is small, our previous study showed that, if all medical schools developed (or expanded) small comprehensive medical school rural programs similar to the PSAP (with 10 students per class), the overall production of rural physicians in the United States would double. 18 A limitation of this study is that it took place at one medical school. However, the large size of the study (more than 2100 graduates over 11 years), that these physicians have taken residency training in more than 343 different hospitals in 44 states and practice in 47 states, and the similar ratio of JMC men:women physicians practicing in rural areas as for the entire United States 6 all support the generalizability of these outcomes. In addition, given that the PSAP has been successful in increasing the supply of women rural physicians while existing in a private medical school in the center of one of the largest metropolitan areas in the northeastern United States (characteristics associated with lower rural outcomes 6 ), we believe that it is likely that this policy may have an even greater impact in medical schools in most other areas of the country.
Conclusion
This study showed that the increased likelihood of PSAP women compared with non-PSAP women practicing in rural areas was similar to that for men. This provides support that medical school rural programs have the potential to help address the serious shortage of women physicians in rural areas, thereby increasing access to care for those living there.
